PROTECTION STRUCTURE OF A CIRCUIT BOARD AND METHOD FOR 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

1. 

Field of the Invention 
The present invention relates to a protection structure of 
a circuit board and a liquid crystal display device and 
their manufacturing method, and more particularly to a 
protection structure of a circuit board for protecting 
electronic components mounted on a circuit board fixed to 
an electronic device from an external force by covering 
them with a plate-shaped protective cover, a liquid crystal 
display device provided with such a protection structure, 
and a manufacturing method for realizing them. 
2. 

Description of the Prior Art 

In recent years, as seen in a display device and the like 
of a personal computer, a number of display devices each 
using a liquid crystal display device have been increased. 

The reason is that a liquid crystal display device is 
shorter in depth and more advantageous to space saving in 
comparison with a CRT display device. 

A liquid crystal display device has ordinarily a circuit 
board for driving a liquid crystal mounted in its display 
device . 

With the demands on a thinner and more space-saving 
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liquid crystal display device, it has been necessary to 
more contrive in mounting of a circuit board for driving a 
liquid crystal. 
And since the manufacturing cost must be reduced, it is 
5 required to reduce the number of components and reduce 
members to be used in cost. FIG. 1 shows schematically a 
perspective view of an example of a liquid crystal display 
device mounted with a circuit board for driving a liquid 
crystal . 

£j 10 Referring to the same Figure, a circuit board 2 is fixed 
9 to the inside of a liquid crystal display device 3 by means 

3 of an unshown method such as screwing or the like. 

on the circuit board, such electronic components forming 
f a liquid crystal driving circuit as an active component 

S3 15 like an IC 15, a passive component like a capacitor 16 and 
Jl the like for example are mounted in a bare state. 

When handling such a liquid crystal display device, for 
example, temporarily storing it, packing it in a package 
box or unpacking it, an unintended external force applied 
20 to components mounted on the circuit board may cause a 
trouble of deficiency of a component and the like. 

All components mounted on the circuit board 2 are not the 
same in height. Many tall components projecting higher than 
other components like an electrolytic capacitor 16 for 
25 example (see also FIG. 2 described later) are mounted. In 

case that mounted components are uneven in height in such a 
way, it may occur to apply an unintended force to a tall 



component by mistake when attaching a circuit board to a 
liquid crystal display device and thereby transform, break 
or pull it off. 

And in a manufacturing process of a liquid crystal 
display device, a liquid crystal display device mounted 
with a circuit board may be brought into and from a hand 
truck having partitions like a bookshelf in order to carry 
or temporarily store it. When bringing it into and from the 
hand truck, a tall mounted component may be struck against 
the hand truck to be broken or pulled off. 

Further, also in a process of assembling a liquid crystal 
display device mounted with a circuit board into a cabinet 
to form a display unit, a similar trouble may occur. 

Thereupon, up to now, in order to protect components 
mounted on a circuit board from an unintended external 
force as described above, a liquid crystal display device 
has been mounted with a cover for protecting components 
mounted on a circuit board. 

FIG. 2 shows a side view of an example of a liquid 
crystal display device mounted with such a protection cover. 

Referring to FIG. 2, a circuit board 2 is fixed to the 
inside of a liquid crystal display device 3 by screwing or 
the like, and a protection cover 1 is provided so as to 
cover the circuit board. 

The protection cover 1 is made of metal or plastic and is 
formed in advance into a shape in which a flat plate 
connects to each other two legs wnich are bent respectively 



to be wrong L-shaped (part at the left side of the page) 
and L-shaped (part at the right side of the same) , and is 
fixed on a liquid crystal display device 3 by the bent 
portions of the two legs in parallel with the liquid 
crystal display device. 

In order to fix the protection cover 1, a method using a 
double sided adhesive tape or an adhesive agent, or 
screwing is used. 

An insulating sheet 8 provided between the circuit board 

2 and the liquid crystal display device 3 is intended to 
electrically insulate both of them from each other. 

The reason is that since usually the inside of a liquid 
crystal display device 3 is often made of metal for 
electromagnetic shielding and the inside of a circuit board 

3 has a wiring pattern for forming a circuit formed on it 
or has a connecting portion of the wiring and the mounted 
components provided on if, the circuit board 2 and the 
display device 3 

must be insulated from each other. By providing a 
protection cover 1 as shown in FIG. 2, it is possible to 
protect components mounted on a circuit board. 

In case of a protective cover 
1, however, a display unit having a liquid crystal display 
device assembled in 

it is made thicker by providing this cover. 

This is a problem which cannot be neglected to a liquid 
crystal display device required to be space-saving. 



And this problem results in raising the manufacturing 
cost due to increasing not only the number of components 
but also a manufacturing man-hour for mounting a protection 
cover . 

SUMMARY OF THE INVENTION 
Therefore, the present invention aims at suppressing to 
the utmost an increase in thickness and a rise in 
manufacturing cost of an electronic device in 
case of covering components mounted on a circuit board 
mounted on a face of an 

electronic device such as a liquid crystal display device 
'with a protection cover and thereby protecting them from an 
external force. A protection structure of a circuit board 
of the present invention has a basic structure provided 
with a protection cover for protecting electronic 
components on a circuit board in which at least a part of 
one face of said circuit 

board is fixed to an electronic device and an area of the 
other face mounted 

with electronic components is opened to the outside, 
wherein at least one end 

of the protection cover can be freely opened and closed, 
and in case that the 

protection cover displays a function of protecting the 
electronic components from the outside, at least one end of 
the protection cover is fixed to a protection cover fixing 
means provided at the electronic device side. 



As a first preferred embodiment of a protection 
structure of a circuit board of the present invention, in a 
protection structure of a circuit board of a 
basic structure, a protection cover fixing means is a hook 
portion formed out 

of a hook-shaped structure projecting from one end of the 
circuit board. 

As a second preferred embodiment of a protection 
structure of a circuit board of the present invention, in a 
protection structure of a circuit board of 
a basic structure, a protection cover fixing means is a 
hook portion formed out of a hook-shaped structure 
projecting from an electronic device near one end 
of the circuit board. 

As a third preferred embodiment of a protection structure 
of a circuit board of the present invention, in a 
protection structure of a circuit board of a 
basic structure, a protection cover is provided with a 
first engaging portion 

one end of which is engaged with the electronic device side, 
a protective portion which starts from the first engaging 
portion, reaches the electronic component mounting face of 
the circuit board as being curved and extends to the other 
end of the circuit board and thereby covers electronic 
components mounted 

on the circuit board, and a second engaging portion 
provided by bending the fore-end portion of the protective 



portion, and at least one of the first and second engaging 
portions is fixed to a protection cover fixing means so as^ 
to be freely opened and closed. Hereupon, in the third 
preferred embod-Linent of a protection structure of a circuit 
board of the present invention, by engaging at least one 
engaging portion of the protection cover with the 
protection cover fixing means, it is possible to prevent 
the protective portion of the protection cover from rising 
apart from the electronic component mounting face of the 
circuit board. 

The above-mentioned protection structure of a basic 
structure can be realized by a method for manufacturing a 
protection structure of a circuit board, comprising the 
steps of fixing a circuit board to an electronic device, 
and engaging at least one end of a protection cover with a 
protection cover fixing means provided at said electronic 
device side and thereby protecting a side of said circuit 
board being not covered with said electronic device from 
the outside. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic perspective view of a conventional 
liquid crystal 

display device mounted with a circuit board having no 
protective means of mounted components. 

FIG. 2 is a schematic perspective view of a conventional 
liquid crystal 
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display device mounted with a circuit board having a 
protection cover. 

FIG. 3A is a see-through perspective view of a liquid 
crystal display device mounted with a circuit board 
5 according to embodiment 1 of the present invention, and FIG. 
3B is a side view of it. 

FIG. 4 is a side view at a midway stage when mounting a 
protection cover 

by means of a first mounting method in embodiment 1. 
^ 10 FIG. 5 is a side view at a midway stage when mounting a 

2 protection cover 

t by means of a second mounting method in embodiment 1 . 

3 FIG. 6 is a side view schematically showing another 
example of an engaging mechanism in embodiment 1. 

f 15 FIG. 7 is a side view of a liquid crystal display device 
|| mounted with a circuit board according to embodiment 2 . 

3i FIG. 8A is a plan view showing another example of an 

engaging mechanism 

according to embodiment 2, and FIG. 8B is a side view of it. 
20 FIG. 9A is a side view of a liquid crystal display device 
mounted with a 

circuit board according to embodiment 3, and FIG. 9B is a 
side view of a circuit board at a midway stage of mounting 
a protection cover and a liquid crystal display device. 
25 FIG. 10 is a side view of a liquid crystal display device 
mounted with a 

circuit board according to embodiment 4. 
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FIG. 11A is a see-through perspective view of a liquid 
crystal display device mounted with a circuit board 
according to embodiment 5, and FIG. 11B is a side view of 
it. 

FIG. 12 is a side view of a circuit board at a midway 
stage of mounting 

a protection cover and a liquid crystal display device in 
embodiment 5 . 

FIG. 13A is a side view of a liquid crystal display 
device mounted with 

a circuit board according to embodiment 6, and FIG. 13B is 
% a side view of a 

circuit board at a midway stage of mounting a protection 
cover and a liquid crystal display device. 

H 15 FIG. 14A is a see-through plan view showing other several 

CI 

l\j examples of an 

Q engaging mechanism, and FIGS 14B and 14C are side views of 

them. 

FIG. 15 is a see-through plan view of a protection cover 
20 provided with an opening for radiation of heat. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to FIGS 3A^and 3B, a circuit board 2 for driving 
a liquid crystal is fixed to the inside of a liquid crystal 
display device 3 by screws 6, 
25 and a protection cover 31 covers the circuit board 2. 

The protection cover 31 is made of a flexible plate made 
of plastic, and has a cover portion 12 and an insulating 
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portion 13 connected with each other. 

The insulating portion 13 
is a part interposed between the circuit board 2 and the 
liquid crystal display device 3, and electrically insulates 
5 both of them from each other. 

The cover portion 12 is a part which is bent upward on 
the page at the left end of the 

insulating portion 13, extends over the component mounting 
face of the circuit board so as to wrap the left end of the 
10 circuit board 2 and further extends 
P to the right end of the circuit board, and it covers the 

o 

circuit board 2 to protect the mounted components on the 
O circuit board. 

N This embodiment forms an insulating sheet 8 (see FIG. 2) 

ids, 15 which has been provided separately from a protection cover 

1 in the prior art into one body together with a protection 
p cover and thereby reduces the number of components by one. 

The protection cover 31 is provided with an engaging 
, portion 35 made by bending the fore-end of the cover 
20 portion 12 inward at an acute angle. 

On the other hand, a hook 20 being upside down L-shaped 
is provided on a spot. of the liquid crystal display device 
3 near the right end of the circuit board, and prevents the 
cover portion 12 from rising upward on the page by engaging 
25 the engaging portion 35 of the protection cover with the 
hook-shaped portion of the hook 20 from the outside. The 
cover portion 12 of the protection cover protects 
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components mounted on the circuit board 2 by making an 
external force bound away or slip off on a 
curved portion (round portion 4) ranging from the 
insulating portion 13 to the cover portion 12 or on the 
5 -cover portion 12. 

And the engaging portion 35 also must be bent by a 
certain force to be engaged with the hook-shaped portion of 
the hook 20 from the outside. 

Therefore, a material for the protection cover 31 is 
_ 10 required to be of electrical insulation, be able to be 
J§ roundly curved and be so thick and elastic that it can 

JS relieve an external force by repulsion or slipping. 

M As an example, a material of PET (polyethylene 

f** terephthalate) of 0.3 to 0.5 mm in thickness is preferable. 

jh* 15 When this material is used, the round portion 4 is 

O 

HI naturally formed by a force for engaging the engaging 

Q portion 35 with the hook 20 at a time of a protection cover 

mounting operation (described later) . 

Or the curvature of the round portion 4 may be formed in 
20 advance. The protection cover 31 according to embodiment 1 
shown in FIG. 3 is mounted in a manner as described below. 

Referring to FIG. 4 .showing a side view at a midway stage 
of mounting the protection cover, the cover portion 12 is 
kept open upward in a state where the protection cover 31, 
25 the circuit board 2 

and the liquid crystal display device 3 are separated. 
And the circuit board 
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2 is placed on the insulating portion 13 of the protection 
cover 31 and is screwed to the liquid crystal display 
device 3 through the insulating portion 13 

and thereafter the engaging portion 35 is engaged with the 
5 hook 20. 

In the present invention, basically in order to fix the 
protection cover to the circuit board, both the right and 
left ends of the cover portion 12 must be engaged 
with both ends of the circuit board 2 or with hook-shaped 

m 10 hooks provided at the liquid crystal display device side, 

Pi 

g but the above-mentioned mounting method 

% results in attaining the same effect as engaging the left 

end of the cover portion 12 with the left end of the 
circuit board 2 simultaneously at this time by screwing the 

rj 15 insulating portion 13 of the protection cover together with 

m the 

Cl circuit board 2 to the liquid crystal display device 3. The 

protection cover 31 shown in FIG. 3 can be also mounted by 
another method shown in FIG. 5 in addition to the above- 
20 mentioned mounting method. 

That is, referring to FIG. 5 showing a side view at a 
midway stage of mounting the protection cover by means of a 
second method, the insulating portion 13 of the protection 
cover is first fixed to the liquid crystal display device 3 
25 in advance and the cover portion 12 is kept open. 

A double sided adhesive tape is used for this fixing. 
Or an adhesive agent may be used. 



Next, the circuit board 2 is placed on the insulating 
portion 13 and is screwed through the insulating portion 13 
to the liquid crystal display device 3. 

Finally, the engaging portion 35 is engaged with the hook 
20 to fix the cover portion 12. 

This mounting method also results in attaining the same 
effect as engaging the left end of the cover portion 12 
with the left end of the circuit board 2 simultaneously 
when screwing the circuit board 2 to the liquid crystal 
display device 3. In embodiment 1 described above, as shown 
in FIG. 3, the hook-shaped hook 20 provided on the liquid 
crystal display device is made upside down L-shaped and the 
bent fore-end of the engaging portion 35 is engaged with 
the hook 20 from the outside, but the engaging mechanism is 
not limited to this. 

As shown in FIG. 6, a structure may be adopted in which 
the direction of the engaging portion of the hook 20 
provided on the liquid crystal display device is inward 
reversely to the hook shown in FIG. 3 and the engaging 
portion 35 is pressed into the hook 20 (FIG. 6 shows a main 
part of the engaging mechanism) . In this case the engaging 
portion 35 is obtained by bending the fore-end of the cover 
portion 12 outward at an obtuse angle. 

In either case that the hook 20 of the liquid crystal 
display device side is shaped as shown in FIG. 3 or in FIG. 
6, the number of components is reduced by one through 
forming the cover portion 12 and the insulating portion 13 



as one body. 

Further, by fixing the left end of the cover portion 12 
to the circuit board 2 at the same time when fixing the 
circuit board 2 to the liquid crystal display device 3, a 
mounting operation is simplified so that the protection 
cover is fixed only by engaging the engaging portion 35 
with the hook 20 from the outside or pressing the engaging 
portion 35 into the hook 20 from the inside. 

In such a way, according to this embodiment, in addition 
to a fact that the manufacturing cost is reduced only by 
reducing the number of components in comparison with the 
conventional protection cover shown in FIG. 2, since the 
man-hour of a protection cover mounting operation is 
reduced by simplifying the mounting operation, the 
manufacturing cost can be reduced also from 
this point. 

And as apparently seen from the description of embodiment 
1, it will be understood that it is enough that the 
protection cover 1 is freely opened and closed at least at 
one end of it and only when the circuit board 2 needs to be 
shielded from the outside the cover portion 12 covers the 
circuit board 2 by being engaged with the hook-shaped hook 
20 provided on the liquid crystal display device. 

Next, the above-mentioned embodiment 1 is an example which 
provides the hook 20 on the liquid crystal display device 3 
as an engaging mechanism for fixing the engaging portion 35 
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of the protection cover, but as shown in embodiments 2 to 4 
described in the following, by providing an adequate gap . 
between a circuit board 2 and a liquid crystal display 
device 3, the ^nd portion of the circuit board 2 can be 
used as a mechanism for fixing the engaging portion 35. 

Referring to FIG. 7 showing a side view of a liquid 
crystal display device according to embodiment 2 of the 
present invention, this is described. 

A liquid crystal display device according to embodiment 2 
does not have the hook-shaped hook 20 provided in 
embodiment 1, and instead, has a swollen portion (mound 14) 
formed by a contraction process in an area on the liquid 

crystal display device 3 corresponding to the bottom of the 

sir- 
circuit board 2. 

However no mound 14 is provided only under the right end 
of the circuit board 2. 

This secures a space necessary for engaging the engaging 
portion 35 of the protection cover 31 with the right end of 
the circuit board 2 between the circuit board 2 and the 
liquid crystal display device 3 and uses the right end of 
the circuit board 2 as a mechanism for fixing the engaging 
portion 35. The protection cover shown in FIG. 7 is mounted 
in a manner as described 
in the following. 

First, the cover portion 12 of the protection cover is 
kept open and the circuit board 2 is fixed to the 
insulating portion 13. 
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A double sided adhesive tape or an adhesive agent is used 
for the fixing. 

Next, the circuit board 2 is screwed through the 
insulating portion 13 to the mound 14 of the liquid crystal 
5 display device. This brings the same effect as engaging and 
fixing the left end of the cover portion 12 to the left end 
of the circuit board at the same time when fixing this 
circuit board. 

Finally, the engaging portion 35 of the right end of the 
, .. 10 cover portion is engaged with the part at the right end of 
jjjj the circuit board 2 being apart from the liquid crystal 

Hh display main body and thereby is fixed so that the cover 

G portion 12 does not rise. 

'¥> The protective cover shown in FIG. 7 can be mounted also 

I* 15 by another method as described in the following. 

q 

fli That is, the insulating portion 13 of the protection 

$ 

Q cover is first fixed to the mound 14 of the liquid crystal 

U 

display device and the cover portion 12 is kept open upward. 

A double sided adhesive tape or an adhesive agent is used 
20 for the fixing. 

Next, the circuit board 2 is placed on the insulating 
portion 13 and is screwed through the insulating portion 13 
to the liquid crystal display device. 

This brings the same state as a state where the left end 
25 of the cover portion 12 is engaged with and fixed to the 
left end of the circuit board 2. 

Next, the engaging portion 35 of the protection cover is 
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engaged with and fixed to the right end of the circuit 
board 2. In this embodiment 2, a mechanism of engaging the 
engaging portion 35 of the protection cover with the right 
end of the circuit board 2 is not limited to the above- 
5 mentioned mechanism. 

As shown in a plan view and a see-through side view of a 
main part of an engaging mechanism of FIGS 8A and 8B, the 
cover portion 12 can be fixed so as not to rise also by 
providing an opening 9 at an appropriate position of the 
U 10 ri 9 ht end portion of the circuit board 2 and pressing the 
pi engaging portion 35 of the protection cover into this 

J! opening 9 . 

In this embodiment, the mound 14 is formed by swelling 
the whole area of the liquid crystal display device 3 
H; 15 corresponding to the bottom of the circuit board 2 in the 
jf| shape of a frustum of a pyramid as shown in FIG. 7, but may 

0 be formed by projecting a plurality of spots in the shape 

of bosses. 

Next, the above-mentioned embodiment 2 is an example 
20 which provides a mound by applying a contraction process to 
the liquid crystal display device main body as a method for 
making a gap for engaging between the circuit board 2 and 
the liquid crystal display device 3 main body, but it is 
possible to provide a gap for engaging between the circuit 
25 board 2 and the liquid crystal display device 3 main body 
also by using a spacer. 

This is described with reference to FIG. 9A showing a 
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side view of a liquid crystal display device according to 
embodiment 3 providing a gap using spacers. 

This embodiment is different from the embodiments 
already described in that both a circuit board 2 and an 
5 insulating portion 13 of a protection cover are raised by 
spacers 7 separately from a the liquid crystal display 
device 3 main body, and in that an engaging portion 55 is 
provided by bending the right end portion of the insulating 
portion 13 of the protection cover upward on the page and 
10 the engaging portion 55 of 
S the insulating portion side is engaged with the right end 

j£ of the circuit board 2 together with the engaging portion 

M 35 of the cover portion side. 

The protection cover shown in FIG. 9A is mounted in the 
I s * 15 following manner. 

V! 

ftl This is described with reference to FIG. 9B showing' a 

0 side view at a midway stage of mounting in this embodiment. 

First, the cover portion 12 of the protection cover is 
kept open and the engaging portion 55 at the right end of 
20 the insulating portion 13 is engaged with the right end of 
the circuit board from the lower side of the circuit board 
2 and thereby the insulating portion 13 is mounted on the 
circuit board 2. 

They do not need to be fixed to each other with a 
25 double sided adhesive tape or an adhesive agent. 

Next, spacers are inserted between the insulating portion 
13 of the protection cover and the liquid crystal display 



device 3, and the circuit board 2 is screwed through the 
spacers to the liquid- crystal display device 3. 

Finally, as covering the engaging portion 55 of the 
insulating portion 13 side with the engaging portion 35 of 
the cover portion 12 side, the engaging portion 35 of the 
cover portion 12 is engaged with the right end of the 
circuit board and thereby is fixed so that the cover 
portion 12 does not rise. The liquid crystal display device 
of embodiment 3 shown in FIG. 9A is an example interposing 
spacers 7 between the insulating portion 13 of the 
protection cover and the liquid crystal display device 3, 
but the spacers 7 may be inserted between the circuit board 
2 and the insulating portion 13 of the protection cover 
like embodiment 4 shown next. 

This example is described with reference to FIG. 10 
showing a side view of a liquid crystal display device 
according to embodiment 4. In this embodiment, the 
insulating portion 13 of the protection cover is fixed to 
the liquid crystal display device 3 main body and the 
circuit board 2 is raised by the spacers 7 inserted between 
the circuit board 2 and the insulating portion 13 and 
thereby a gap for engaging the engaging portion 35 of the 
protection cover is provided between the circuit board 2 
and the liquid crystal display device 3 main body. 

The protection cover of embodiment 4 shown in FIG. 10 
is mounted in the following manner. 

First, the insulating portion 13 of the protection 



cover is fixed to the liquid crystal display device 3 main 
body, and the cover portion 12 is kept open. 

A double sided adhesive tape, an adhesive agent or the 
like is used for fixing the insulating portion 13. Next, 
spacers 7 are inserted between the insulating portion 13 of 
the protective cover and the circuit board 2, and the 
circuit board 2 is screwed through the spacers 7 to the 
liquid crystal display device 3 main body. 

And finally, the engaging portion 35 of the protection 
cover is engaged with the right end of the circuit board 2 
and thereby the cover portion 12 is fixed so as not to rise. 
In embodiments 3 and 4, it is assumed that a spacer 7 is in 
the shape of a cylinder for example, but it is a matter of 
course that the spacer 7 may be in the shape of a square 
tube and further it may be a spacer being in a shape 
spreading all over the bottom of the circuit board 2 
(however, except the end parts of the circuit board) . 

Next, although all of embodiments 1 to 4 described up 
to now are examples 

using protection covers of so-called one-body type each 
being made of a single 

plate having the insulating portion 13 and the cover 
portion 12 connected with each other, in the following 
embodiment an example using a protection cover of a so- 
called separate type in which the insulating portion and 
the cover portion are separated is described. 

FIG. 11 shows a see-through perspective view and a side 



view of a liquid 

crystal display device according to embodiment 5 showing 
an example using a protection cover of a separate type. And 
FIG. 12 shows a side view at a midway stage of mcmting in 
this embodiment. First, the composition of this embodiment 
is described with reference to FIG. 11. 

This embodiment separates a protection cover .51 and an 
insulating means from each other. 

The protection cover 51 aims at only protecting 
components mounted on a circuit board, and comprises a 
cover portion 12 and the right and left engaging portions 
35 and 75 provided by bending both ends of it. 

On the other hand, the insulating portion aims at only 
electrically insulating the circuit board 2 and the liquid 
crystal display device from each other, and is formed out 
of a single insulating sheet 8. 

And a gap to be provided between the circuit board 2 
and the liquid crystal display device 3 main body is 
obtained by this insulating sheet 8. Since the cover 
portion 12 of the protection cover and the insulating sheet 
8 are separate, the thickness of the insulating sheet 8 can 
be made to be a necessary thickness for forming a gap 
independently of the cover portion 12. In this embodiment, 
as shown in FIGS 11A and 12, an opening is provided in the 
engaging portion 75 at the left side of the cover portion 
12 in advance and the left end of the circuit board 2 is 
passed through this opening and thereby the left end of the 



22 W 

cover portion 12 is engaged with the left end of the 
circuit board 2. Next, the engaging portion 35 at the right 
side of the cover portion is engaged with the right end of 
the circuit board from the outside and thereby the cover 
portion 12 is fixed so as not to rise. For this, the 
insulating sheet 8 is kept in a state where both ends of it 
are withdrawn from the circuit board 2. 

The protection cover shown in FIG. 11 is mounted in 
the following manner. 

This is described with reference to FIG. 12 showing a 
side view at a midway stage of mounting in this embodiment. 
First, the insulating sheet 8 is fixed to the liquid 
crystal display device 3. A double sided adhesive tape or 
an adhesive agent is used for the fixing. 

Next, the circuit board 2 is placed on the insulating 
sheet 8 and is screwed through the insulating sheet 8 to 
the liquid crystal display device 3. Next, the left end of 
the circuit board 2 is passed through an opening provided 
near the left end of the protection cover 51 and the 
engaging portion 75 is engaged with the left end of the 
circuit board 2. 

Finally the engaging portion 35 at the right end of the 
protection cover 51 is engaged with the right end of the 
circuit board 2 from the outside and thereby the cover 
portion 12 is fixed so as not to rise. 

This embodiment also more reduces the manufacturing 
cost in comparison with a conventional protective cover due 
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to simplifying an operation of mounting the protective 
cover 51. 

In embodiments 2 to 4 described above, an insulating 
portion is int?rposed between a liquid crystal display 
5 device and a circuit board, but in case that a liquid 
crystal display device 3 itself is of insulation and an 
insulating means is not necessary between the circuit board 
2 and the liquid crystal display device 3, it is enough 
that without providing an insulating portion, a mound is 

y, 10 provided on the liquid crystal display main body or a 

Pi 

spacer is provided between the circuit board and the liquid 
crystal display device and thereby a gap necessary for 
engaging is provided between the circuit board and the 
liquid crystal display device main body, and the protection 
H 15 cover is fixed at its end portion by this gap and thereby 
IJj the circuit board is shielded from the outside. Embodiment 

Q 5 shown in FIG. 11 can be modified into embodiment 6 

described below. This is described with reference to FIGS 
13A and 13B showing a side view of a liquid crystal display 
20 device completed according to embodiment 6 and a side view 
at a midway stage of mounting a protection cover of it. A 
liquid crystal display device according to this embodiment 
is different 

from embodiment 5 in that both of the engaging portions 
25 35 and 75 of the protection cover are engaged with both 
ends of the circuit board 2. 

Even in case using a circuit board as a part of an 
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engaging mechanism similarly in such a manner, the 
protection cover can be easily fixed so as not to rise by 
means of a method different from embodiment 5. 

Hereupon, a method for fixing a protection cover 51 to 
5 a circuit board 2 so as not to rise in a separator-type 
protective cover is not limited to such a method as 
described in embodiment 5 or 6. 

As shown in a schematic see-through plan view of FIG. 
14A, a structure may be used where openings 39 and 79 are 
U: 10 provided respectively at both end portions of a circuit 
pj board 2, and the two right and left engaging portions 35 

g and 75 of a protection cover are respectively pressed into 

W the openings 39 and 79. 

*^ . And instead of engaging with the ends of the circuit 

M» 15 board 2, as shown in a schematic side view of FIG. 14B, a 

- 

lU structure may be adopted where hook-shaped hooks 50 and 90 

Q facing outward similar to embodiment 1 are provided near 

both ends of the circuit board 2 on a liquid crystal 
display device 3 and both engaging portions 35 and 75 of 
20 the protection cover are respectively engaged with the 
hooks 50 and 90 from the outside. And as shown 
schematically in a side view of FIG. 14C, a structure may 
be adopted where hook-shaped hooks 50 and 90 facing inward 
are provided on a liquid crystal display device, and both 
25 engaging portions 35 and 75 of the protection cover are 
respectively pressed into the hooks 50 and 90 from the 
inside. Further, a structure may be used where one end side 



25 



of the protection cover 

utilizes an end of the circuit board itself or utilizes 
an opening provided at an end portion of the circuit board 
and the other end side is engaged with a hook. Or a method 
of inserting a circuit board into an opening provided in an 
end portion of a protection cover and engaging the other 
end of the protection cover with a hook-shaped hook may be 
adopted. 

By the way, a component being remarkable in generation 
of heat like an IC 15 for example is often mounted on a 
circuit board 2. 

In case that radiation of heat is hindered by mounting 
a protection cover 31 (or 51) in such a circuit board, a 
measure of making a radiation Opening 17 at a position in 
the protection cover 31 (or 51) where a component being 
remarkable in generation of heat is mounted can be taken, 
as shown in FIG. 15. 

Although each of the above-mentioned embodiments has 
been described using an example in which a circuit board 
for driving a liquid crystal is mounted on a liquid crystal 
display device, it is apparent that the present invention 
is not limited to a liquid crystal display device but 
brings the same effect as the embodiments also to another 
electronic device and its circuit board. As described above, 
according to the present invention, it is possible to 
suppress to the utmost an increase in thickness of an 
electronic device and a rise in manufacturing cost in case 



of protecting components mounted on a circuit board mounted 
on an electronic device with a protection cover from an 
external force. The present invention exhibits a 
particularly remarkable effect when applied to a liquid 
crystal display device. 



